




















A symmetry between bosonic coordinates and some Grassmannian-type coordinates is pre-
sented. Commuting two of these Grassmannian-type variables results in an arbitrary phase
factor (not just a minus sign). This symmetry is also realised at the level of the eld theory.

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Supersymmetry is a symmetry between bosons and fermions [1,2], where the fermions
pick up a minus sign (or a phase factor of e
i
) each time two of them commute. The aim
of this note is to generalise the ideas of supersymmetry. We nd a symmetry between
bosons and Grassmannian-type variables. The Grassmannian-type variables give rise to
an arbitrary phase factor each time two of them cross each other. We believe that this
symmetry describes particles with fractional (or exotic) statistics and could be of interest
in solving problems in solid state physics such as fractional Hall eect [3] and anyon
superconductivity [4]. The analyses carried out here could also be extended to the theory
of dierential calculus on quantum spaces and quantum groups developed in refs.[5{10].
Let us suppose that we have some variables 
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; i < j ; (1)
where q is a complex number. We also dene dierentiation with respect to these variables













= (1 + q) 
i
: (2)

























; i > j : (3)
These commutation relations are consistent with the dening commutation relations of the
variables 
i
. Furthermore, the commutation relations among the derivatives are consis-














; i < j : (4)














Notice that if for some positive number r such that q
r






= 0. It would,




= 0 for q
r
= 1 : (6)
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In this theory we still have the usual bosonic coordinates x
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. The obvious transfor-
mations in the space specied by 
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These transformations must respect the commutation relations satised by 
i
. This leads




























for i < j : (10)
Furthermore we must also have 
0r
i












= 0 : (11)
























is, for r  3, diagonal. The new coordinate x
0









= 0 : (13)
This last equation, obviously, leads to "
r
i
= 0 for r  3.




) is a function that is expandable as a Taylor series in the coordi-
nates 
i







































































































; k < l : (18)












; k < l : (19)


























; k > l : (20)































+ : : : : (21)
Here the dots stand for terms that vanish for s  r. The coecients A
(s)
p
















0  p  s ; A
(s)
 1
= 0 ; A
(1)
0
= 1 : (22)

















The general expansion of a supereld  (x; ) is given by















= 0; : : : ; r   1 : (25)
3














































































The construction of a supersymmetric action follows from the fact that the transformation
of the component B
r 1;:::;r 1












a = [S(r   1)S(r   2) : : : S(1)]
d
: (27)
Therefore a supersymmetric action is found by taking the spacetime integral of the com-
ponent B
r 1;:::;r 1




























The second equality arises because the -dependent terms (after the action of the deriva-
tives) are all surface terms and do not contribute to the integral.
The applications and implications of this symmetry deserve a thorough exploration.
Acknowledgements: I would like to thank E. Ahmed for very useful discussions and
correspondence.
References
[1] V. P. Akulov and D. V. Volkov, Phys. Lett. B46 (1974) 109.
[2] J. Wess and B. Zumino, Nucl. Phys. B70 (1974) 39.
[3] R. B. Laughlin, Phys. Rev. Lett. 60 (1988) 2677.
[4] D. P. Arovas, R. Schrieer, F. Wilczek and A. Zee, Nucl. Phys. B251 (1985) 117.
[5] S. L. Woronowicz, Commun. Math. Phys. 122 (1989) 125.
[6] D. Bernard, Prog. Theor. Phys. (Suppl.) 102 (1990) 49.
4
[7] B. Jurco, Lett. Math. Phys. 22 (1991) 177.
[8] N. Yu. Reshetikhin, L. A. Takhtadzhyan and L. D. Faddeev, Leningrad Math. J. 1
(1990) 193.
[9] J. Wess and B. Zumino, Nucl. Phys. B (Proc. Suppl.) B18 (1990) 302.
[10] B. Zumino, Mod. Phys. Lett. A13 (1991) 1225.
[11] E. Ahmed, S. S. Al-Mahdy and N. Mohammedi, Phys. Lett. A183 (1993) 277.
[12] A. Salam and J. Strathdee, Nucl. Phys. B76 (1974) 477.
[13] S. Ferrara and E. Remiddi, Phys. Lett. B53 (1974) 347;
S. Ferrara, J. Wess and B. Zumino, Phys. Lett. B51 (1974) 239.
5
